The methods of stabilization of unstable periodic and aperiodic orbits of a strange attractor with the help of a small time-continuous perturbation are discussed. The perturbation is applied to the system in such a way that the desired periopdic or aperiodic orbits remain unperturbed. An experimental application of the methods can be carried out by a purely analogous technique without use of any computer.
Let us consider a chaotic dynamic system which can be simulated by ordinary differential equations:
^ = P(y,x) + F(t), ^=Q(y,x). (1)
We imagine that the equations (1) are unknown, but some scalar variable y(t) can be measured as a system output. Here vector x(t) describes the remaining variables of the system which are not available or not of interest for observation and F(t) is an external perturbation corresponding to the system input. It has been demonstrated, using a standard method of delaycoordinates, that a large number of distinct UPO on a chaotic attractor can be obtained from one scalar signal [7] . Applying this method to our system, we can determine from the experimentally measured output signal y(t) various periodic signals of different form y = y ( (f), yi(t+ T^y^t) corresponding to different UPO's. Here 7] is the period of the i-th UPO. Then we examine these periodic signals and select the one which we intend to stabilize. To achieve this goal we have to design a special external oscillator which generates a signal proportional to y f (r). The difference between signal y, (r) and output signal y(t) is used as a control signal:
Here K is an experimentally adjustable weight of the perturbation. The perturbation has to be introduced to the system input as a negative feedback (K > 0). The important feature of the perturbation (2) is that it does not change the solution of (1) corresponding to the i-th UPO. By selecting the weight K, one can achieve its stabilization. When stabilization is achieved, the output signal y(r) is very close to y,(t) and the , respectively. The experimental application of this method can be divided into two stages. In the first, preparatory stage the output signal should be investigated and the oscillator generating a periodical signal proportional to y (t) should be designed. In the second stage the control is achieved simply by combining a self-controlling circuit, which uses the difference between an output signal and the signal of the external oscillator.
The complexity of the experimental realization of the above method lies mainly in the design of a special periodic oscillator. The second method which we have considered has no such shortcoming. The idea of this method consists of substituting the external signal y f (t) in (2) for the delayed output signal y(t -r): It is possible to extend the first method for stabilization of an AO on the strange attractor; to do this, the periodic signal y,-(f) in (2) should be substituted for an arbitrarily chosen segment of the aperiodic output signal y ap (t) of the unperturbed system:
F(t) = K{y(t-x)-y(t)} = KD(t).
The The methods presented have been tested for many chaotic models. They work effectively even at the presence of a rather large noise.
